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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a silica precursor/organic polymer composition for the production of a 
porous silica having low hygroscopicity and high mechanical strength. 

SOLUTION: A porous silica thin film is produced by removing an organic polymer from a thin film of a silica/organic 
polymer composite material obtained by using a composition composed of a silica precursor and an organic polymer 
by controlling the molar ratio of a tetrafunctional alkoxysilane to a trifunctional alkoxysilane within a specific range. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 

registration] 

[Date of fmal disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner^s decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 

rejection] 

[Date of extinction of right] 

Copyright (C); 1998.2003 Japan Patent Office 



http://www19jpdl.ncipi.gojp/PA1/result/detail/main/wAAAM 2004/11/17 



Japanese Patent Provisional Publication No. 2001-115021 

me^^mmsf (j p) (12) ^ |g # It ^ ^ (a) mmtaw^msn 

4#|g2001-115021 

(P2001-115021A) 



(ASVjkma VJ$13^4^24Q (2001.4.24) 







F I r-7a-h (^) 


C 0 8 L 83/02 




C 0 8 L 83/02 4 F 0 7 1 


C0 8G 77/02 




C0 8G 77/02 4F0 74 


77/04 




77/04 4 J 0 0 2 


COS J 5/18 


CFH 


COS J 5/18 CFH 4 J 03 5 


9/26 


CFH 


9/26 CFH 5F0 3 3 






«*fl<o»8 oL 9 H) imM\zm< 


(21)Uie## 


1-295435 


(71) USA 000000033 








mamB 


Yjg£11^10^ IBB (1999. 10. 18) 


:Kfm^mim^m i tb 2*6 ^ 
























(72)SE?g« mts n± 




















(54) 







(57) [^} 



(2) 



4#§|20 0 1— 1 1 5 02 



R'. (S i) (ORO ... 

BrjUa^i^i^^>mi^S i (OR') i^XV^R' (S 
i) (OR') ^t^il^tJiKt'b 1 0^)V%lXt^^ 
[Si (OR') 0 / [R' (Si) (OR') ,] T-fe 

i^t>^ti^'^j\^ttifiO. 0 1-0. somm-n^^zt 

2 ] m^mr^ U 1 0 0 

ii£;^ixTff^>n-55^^i Master LT. 0. 1-1 

^1"^. I|^l-3(DV^rtt**lCSBigOi^^o 

mm^o 

[000 1] 



[0002] 

titz'm^^t^rz^iz. mmun. mmi^ 

[ 0 0 0 3 ] c c-e. ^?U4^D'> V itjittmmmifi i -c 
^^^to^^mi'^^tz^. tmmm^i^vi3^M 

(DA. 0-4. 5J;D^;Miic:iST^ii-^ci:AST-^. 

[0004] 'J ;^ t urf^fi^^^i^tc ^ 

^L/}tnn-r Y^<D%<o^^m^tvxmim(D^)\^ 

^mts^^:i^\^^miM^^A.rzmm^y hu-^^^M 

:bhm^^vVV'~^(0^im'^fz^'^u^)\^^^m 

[0 0 0 5] iyvi3:^'^u^;wmm^m<Dmimmw- 

0 7—2 5 79 1 S^tClBfg^tLTl^S cfc^tc. y)VX 

omm^mmr^o ^tx. c(owm^^Mt\^xi^v 
[0 0 0 6] :^^\ci^vit3^-^u^)mm>j^mmt\^ 

X. USP5807 607iDj;TJ^USP5 9 0 08 7 9 



(3) 



1$§|2 00 1 — 1 1 502 



[0 00 7] mm>^5^Mm^mmi:im <i-izt,itps 

[0 0 0 8] fci:x.«^ iNfg§¥04— 2 85 08 1#lC 
rv>i)o #rJ¥5— 8 5 7 6 2^-^WO 9 9/0 3 9 2 

mmmtmtbxi&<. ^-mi^^vmi^^^^ 

'::>rz^^l^iyV:^^'i^^^tT^y3^i3^^^tiXi^ 

^^>{c:. f^miO~2 5 3 5 9^. i3<ttm^¥ 
7— 8 8 23 9-^tc:(±. T;i/:3=^i/i/5>*'^tf^:?' 

[0 0 0 9] bi^U^i)^^. Zti^(Di^V:^/^nn'^V 
[0010] 

[^BJi;()^^bcfcai:1-'5iiiSl 2^^Hm JJBFpliS^ 

fmt^ii<Dx^'DX. v^^<^^x^mizwm^ 
mo<^^^'^^^^t^^ox^^o 

[00 11] 



t^m^-^)^-tii'^^<i^^mm^m^x. -M.->vij 

m^ti^^ii't^i^')timm^mmmim^xi&<. i-y 
xmm^tl^Mi^^'^J^^mmmnt i^xmtbx^thx 
[0 0 12] fipt». ^^m^. 

R'. (Si) (OR') w 

(^*. R'<iH^;^di^|gtl-8(?)ii^. ^^tS 

^Tz n(i 0 ~ 3 s)-e^$ftsr;i/3:^>>s/ 

l3T;un:^^>>'^>!^;5>ss i (OR') .iJJcy^R' (S 
i) (OR') .i:^ii>'5:< 1 0^;^%J-:U:^tf^^ 
[S i (OR') 0 / [R' (S i) (OR') ,] -e$» 
^b^n^^^l^it^^O. 0 1^0. 9i?)$5HT-fe^Ch 
^4^i:t-§i-y:*m)igi*i:. ^l^c^Jj^ i - 1 2 (D^- 

m. 1-12 cD^y^ ?) b#<ii^ 

;f-hlI*3c}:rJ^j^tfc5bU-l 2(^)rwW K^^ 
-^W^tPjigb-^^^^t-^flifl^Tt^yr^^N-f K^-f K 

2. Kw^^j^y-^-i^D^fcipta^fi^^i 00-1 00 

[0 0 13] 3. ^Is£i^tc:fett5W^^V^-cD^W 

jm^tixm^ti^^^iMM^izMiyX. 0. 1- 
1 ommmx^^zt^msitT^ i^tzitziztmco 

Mt^fzibommtiyxmmi-^ztcDx^^. 'pt<$^< 

5. l-4cz)omA^t^I3f^<^i^^^S^±tc^^ 
U y ;t7mi|g^^yMb-ri>c ttc J: Off ^ixi) ^ y 

i^/^m"^ y ^HS^^Bio 

6 . 5 (ciBi^a) i:/ y i3/^m< y -^-^^^^^ ^ ^ 



(4) 



iNfli200 1— 1 1 5 02 



7. s^tzii.e\ztm(Dmm^t&^t\^rm^^^zt 

[0 0 14] 1^. 3|s:^H^tri3V>-c$^UAi:(i-^0fb^^ 
R'.H,S iOri-Mii/fl 

[0 0 15] J^Tx 2fs:^B^^^t,{cg^^t:iJgBJ1-^o 
^H^ic^5v ^Tffli ^i) c h A^T' ^ ^ 4 i> > 

7:i:h^S^S/7>. "rh^ (n— rn;t<^>» i/^>. 

T^h^ (t— >^h=^v) >-7>?&:if;&i#(f 

:^i/f:^^>. :pu;i/h';^ h^s>^^>^ tvjuvv^jl 

[0 0 161 ^ ^\z2'^m^rJi:=i^i^^>0Mi^^^<i: 
MU^^fli^^^V^^<Ol^^MSBm^^^tiX V >T J: 

i>o rji:j^i^iy'p>^(D^m7k^^^mnti.x 

[0 0 17] ^feff 

±ic:2-3fi©7k^x TV-;i/3l$<feoi 

fc?g^1-i)Ci:*qII^T^^o b';y^;M b 

b ';;^^>'i'Xb^i^i^7X b';7x-;i/ 
;/b^$/i/^>. by7:iir:;i/icb^^>x7>As^tff> 



i^7xzi;M^;i/xb=^S^x5>?Siif*ffli^ 
-SCi:*5T#^o ^AcM^1-^S(i:. y';i/3:^>'5>^ 

[0 0 18] ^<D^ iy^)i3^o:>$^mm^^^\z±\'f 

Ttt^ t:>^ (bu^b=^i/i/y;i/) ^^j^x i, 2— t: 
(b b=^'>i/';;i/) 1, 2— t:;^ (bu 

:s^^>. 1, 4— (b'Jp^b^^i:^ 

'^v-ex 1, 4— t;^ (bVJib=^s^^''; 

[0 0 19] ±m<OA'Mm^T}V::3^i^i^^>if^^U3 

<*60l0^;i/%iU±^^3&:(tiTif«f:^,3fei^o .kO^ff^L 
<(i3 0^;i/%t:i±T'^$o 4tt^:?';i/=^=^i-i>^> 

dsff^nso 1 o%j<:(TT-^§i:s 2mm.^^v^i'U 

mL(OT)V'=i^i^i/'p><OW^ti^n7LX\^1i\\ 

x\ mmm^itmM^tirtiff^iy<tji^^o 

[0020] 4'^m^TJ\^^^i^i^'p>t3'M 

m^T)U:3^i^iy'^>cD'^J\yit. •rt^t)% [Si (OR 
') 0 / [R' (S i) (ORO 0 ttO. 0 1-0. 

^^^^mx^t^^-ytami^t^^^o cJ;t)j?^u<(io. i- 
:^mf^ t^^o ^x\t.mmx:h d > 

JfE^^T^lC. -?-®-5"^<Dlii-^2fi0^^y-;PMA^ 
[0 0 2 1] 3tl9gt4cDT;i/3=^i^i^-7>T-«:. 

?g[Mt-^o bfc*s^T^ 4Wt^r;i/r2:^s/^>7>i:3 

'et^f4"7;nj^i>s^^>t^)^;ntx [Si (o 

R') .] / [R' (S i) (OR') i] *^0. 0 1- 
*5 0. 0 1J:I?/J^^l^^> 



(5) 



4^2 00 1—1 1 5 02 



[0 0 2 2] *k:*^B^t*5ttSiU5fi!^'^fc:^$ti5:fi 

m^tumumn^ V ^^-y'm. mm^ 2-12® 
mm.t(^ 2 - 1 2 u b^^wi^ D 

[0 0 2 3] ±l3W;^7tfU V-liWiT^oT^^ mi 

[0 0 2 4] jK^i&*s2-l 2<2)ai;^7^;i/S^i^t)?g 

[0 0 2 5] iS^|g{:6^2-l 2c7);ti-7}<;f-h^^W^ 
ili^T-t-So i^itA52 - 1 20r>>'^>^ K^-r KS^ 

ho 

[0 0 2 6] :Ltl^(Dtjitf''^i). ;J<i;3i5^U>^UlJ— 



u > ^ g 3 ti^^ 2 t:U:0r;i/:^ >c^[5l- 
S^Jl^±t:3g'^L/Tl^3S:V^2ii©7fc^M^*^ 

tiymMizm^i,xm^thh2mTjv^—ju^mto ^ 
jm. yj^ym. ;^'^v>K^ r-tf^-r 

>i?. •fe>'1»KJ5c^CD*;i/4?^ri^;m*2^Wr'5W 
[0 02 7] Mm^^ UT J:JBti^l^^4< V 

[0 02 8] ^li^K x'-CD^giif^^l^T- 100*^ 
f, 1 oo;5-c^i»ci:*^«F^uv^o ^ff^L/<«il 0 0- 
3 075> J;tJ$f?^b<{i2 OO-S^TfeSo 
1 0 OJ:l?*^Sl^^> >>U:^/^^^U-^~1g^*^?) 

V-6D^fitt 2 0 0-5 t> ^ C 

So 

[0 0 2 9] i^mn\^^\^^M^'^^^)^'^m\m±. 

?,tt-6S^U?b imfigptc5^b0. 0 1-1 0SfigP> iff 
^U<iiO. 05-5mS^ ^^{C^if^b<«iO. 5 

-3msgcT-^i>o mm'^')'^-<Dm\m.t^o. o im 

[0 0 3 0] 5|s:^B^^c^5v^■cr;^3:^i/i>7>^^)j!I^7K^ 
t\uX{±. mi. im. fis^x iHK^ -^b 

r;^r7:at•i/S/7>l^;^t:5k^bl^;^J^lT^ $ftu<(i 



(6) 



^2 0 0 1—1 1 5 02 1 



[0 0 3 1] *:^Jic?)J;^3&:S/';:^/^#^Uv-^-^ 

<mtLX. ^^l-4lic5Hlr;i/r3-;K 
1 — 4fiCD^®:?'>'l'^— M ^y-feu>> J^^l/Ar^ 

h\ N, N—i^^^Ji^^^Jl^l^'y^ K> N, N— 

■bhr^ h\ N, N—i^j^^JUT-^hTl N, N— 

>fi/t:Di;i^x N— r-ir^;n:::Dy>?>, n, N' — 
7t^)H)v\^^'7i^>s N, N* — >'r-fe'^;i't:^5>?> 

7^h5;'i^;u»>i/r. N, N' — :^p<^;i/>r ^^rv 

y xDmm^x ^xatu^^ tm^imt ^xtm^ 
^xm^^^ti^o 

[0 0 3 3] ^©ffe. pJrmx^tU^. fci:x.(^^tift 

<Dmm^\^±^u ^^<orz^(D^mm^^^iiM0m 

[0 0 3 4] :*:^^t::*5l>T. n^mmtW^^-^ 

^Roymm:^tl^^t\:-^^x'noo m^^ism 

oTO. lura--lOOMni0^mxP\mx^^o 10 
[0 0 3 5] Sffii:UTtti:/';3>, y;i/v-^A^o 



^DA. ^^y>5r;K ^^ ^>^M 

[0 0 3 6] iy^)i:3m%mo^)vit'umm\m^^fi 

3iSii0-2 5 0'a COS L/<{i5 0-2 0 

ox^commx^ifdo ^ifiO'^cji^^m^tm^dm.ffi 

[0 0 3 7] iy^jit3/mm^^v^-w,^Bimmi^i^f^Ji 
fBcDi^u*c^>^;^^b^^*^+^t:3ifTbTl,^tu^s i^v 

[0 03 8] W^^U ^-m^&t^lsmh UT«i. AD 

<o^mm=fW^ru'^7.\z^\.^x^^\zmm^mx^ 

ilS0ADll?®gii 3 0 0 - 5 0 0 "C. L < 
3 5 0-4 5 0'COieST-$)-So 3 0 O'Ccfc ?)*)^g;l^h 

ij^^^o mice 0 o'c<t!?*>i§iNi§igT-*!yi'ri>ci: 

[0 03 9] ;[)Dl»ifl§^<i 1 ^ 2 4B$K©«5ST-tT^ C 

^t^^^rfLt^i^cDX'. m^ti^^ii^i^ ^J:^wm 
jzT-mitLx^mitm^L. m^fj^mtT^o ^tz 



(7) 



«F&I2 0 0 1— 1 15 02 



[0 0 4 0] i:k±. *^^0^>U*l5iEi*:/Wa3}<i; V 

T^mBMitm. -^^i^y^. mmu mmms ^m^i 

[004 1] 

(1) ^jiA ^mim. iim^^ : i^v^>^:^^^± 

rfilTf 1 0"i;^T®gP^^::ttWI±?Ui?^L39:v^i: U 

(2) ^m^:M<b^<$'> (TiN) ^^Mtcff^fiSbfc 

i^cr)±gptc s u s it^o v;^ Lrr)ui^02A 

T:^^-r•tf*m^TlMHz^c*5^t'5Jt!f©^ (k) ^ 

(3) Pii?Hi: (2) TW^fc#?L^4>'';:^^^> *S 
l^m, 1 0 0 %#HmTt:^ii"e 2 4 B#H^ ^ Ufe^<?) 

(4) :SEi^ (H) iJcfct;^ 

(E') \±^wmmmm^m^M^T>\i^2 
0 1 s$Mi\ Hfti 1 SB.o^'^r'^yY^vrx. 
UPrOMMo 5 ffiHfftc 0.0 5 gm<Dmm-^mnz t § 

m. (H) i^TiH^J:f3@mbfco 
H=CxF/D' 

C:«^l&=l/2 6. 4 4. F : D : 

[0042] ^tz. (E') iiDoerner, 

M. F. ^015^ (J. Mater. Res. 1, 60 
1 ( 1 9 8 6)) ±M(DU^ (DUH 2 0 



IS) ^m^^^x^m^^n^tmmm^^^^. 

[0043] 

[IUS01I1] ^^^^^^i>'^^>l. 2g (5. 8m 
mol) . ^^;UhU^ h=^i^i^v>6. 3g (4 6. 
2mmol) (^fi4 0 

0) 5. 2g^, ^^y--;i/10. 0g> N, N— 

5^;ur-tr hT'^ K3. Og. roei^^^uu— ;m5^ 
ux2Ji^mmLtzo :i(Dmi3. og^> e-(>^> 

Vzi>^3Lj\—±}cm^[y. 1 5 0 OrpmT-l 0#K 

ovxs^mm^. ^^s^T2oo^ccTm 

Ol^T•4 0 0''CT•lB#K. ^^y^^XtmHiM 
U Jf^l//mCD^L11i/U*^jm$ff:^o 
[ 0 0 4 4 ] ff t> ^^fc^?Lt$i^ V 0 . 7 

GPa. 5ftt^ii5GPaT-^ofco ^^«!S^fc:cfcoT 
^i«)t,tT.fc^?L^ti5 4%-t^?). ¥*^?LS4. On 
m. 1 0 ninU±CD?Lii*ll±?^^ b^l. tt't)t-^ 
tzo ^tz. f5l^{cLTTiNflai:tc?FMUfc^?LtS^>U 
pb^Mc>DlMHzlci3f:l'§it^^<i2. OT-feDs S 
iOi(3DJt^^-efe5 4. 5$:^^<TIsl':?TV^:^Co 

mnmm i o o %f^^gi^tt{c 2 4 ^ Lfc^f^it 
ntLx^^\^\.MMm. mm. mi^^ts^xfism 

[004 5] 

[msm2] mmmi^^^^x. 

4. 8g (2 3. Ommol). 

^>4. 2g (3 0. Smmol) tt^iik^tj^^co 

^mxm^m^^ Ltz^^K^i^ v i^mm^mzo t 
i Njis±jc?fM Uz^ji\^i^ vijwmcDtt^mmit 2 . 
2T-^?). mm^ioo%(Dnm^^i::2 4mm^i^ 

L/fe^®lt^^(i2. 2 57?^r3;^o i^»;rj>ii7ai>'N 
-±{C^^ U^i^nrzW^<D^mmi 3 . 8 mnT- 1 
OnniW.±CD?Ui^b'5:7{)>ofco ^fc^lgfiO. 8G 
Pa. 5^t3E^«l lGPaT-$>o)^o t^oTff 

[004 6] 

ptrix>^g3-;i/ (i^S4 0 0) 5. 2 gi:-r§J':JL 
t)> 1 0 0 %(D^mm.^iz 2 4 mm^ ^ Ltzm 



(8) 



4#M2 00 1— 1 1 5 0 



^ LXm^tirzm^<D¥i^im± 2 . 1 nmT- 1 0 n 
ini:k±(OKit^^U^tf^^t::o ^tzm^itO, 7GP 

[0047] 

^xb=3!rS/^>l 2. Og (5 8mmol) *5<i:tf;l<y 
x^W>>/Ur7-;Ki5^g4 0 0) 1 0. 4ffi:b)^:: 

mtzo lt^m^(i2. O^mmitO. 8GPa. 3#ti^Pii 
1 0 GPa^^ofco ¥±WL@(i 7 nmT?. 2 0 nnUit 

[0048] 

[i:bi(^J2] ||5S0!lllci5OTr;i/n:^S^5>^>^T^h 
yjih^i^^>4. 8g (2 3. Ommol) iSj^t/^T^ 
b*^>i^7>3. 14g(23. Ommo 



tzo tmmm{t2. 5t% 2 4^®^RF^c^it^m^«i 

2. 8^cfeoTV^;^co SJgttO. 3GPa. 5fia^ii4 

GPa7?$.*). ^i^^mfmmm-tvx^M^x^ 

[004 9] 

[it^ 3 ] mm 1 ^c:i5l^-c7';l/3=^i/^5 >^ h y 

^h^i>i^7>7. Og(5 1. 4mmol) fcfSIJt 
mStt 2 nmT% 1 0 nmlXt(Dmiimm±^i^ 

tjiis^^tzo 2mm^'^(oimmm\ti. 92-e^ 

T-$)ofeA5> «lW«J5^tt«S^3«^0. 3GPa. 3ff$^;6« 

3GPa7?$)D. ^mmjmm^ti.r^^\cm 

[0^0 5 0]^ 



(SDInt.Cl.' IS^'JIB^ FI f-ta-K(##) 

C08J 9/26 1 0 2 C08J 9/26 1 0 2 5F045 

C0 8K 3/24 C0 8K 3/24 5 F0 5 8 

5/09 5/09 

5/5415 5/5415 

C0 8L 67/00 C0 8L 67/00 

69/00 69/00 

71/02 71/02 

73/00 73/00 

83/04 83/04 

HOIL 21/31 HOIL 21/31 A 

21/312 21/312 C 

21/316 21/316 G 

21/768 21/90 S 



F^—M^) 4F071 AA44 AA50 AA51 AA66 AA67 

M69 ABM ABI9 AB23 AC09 
AC16 AE02 AE03 BA02 BB02 
BC02 

4F074 AA56A AA66A AA70A AA76A 
AA89A AA90A AA91A CB03 
CB17 CC04Y CC06X CC22X 
CC29y CC45 CC48 

4J002 CF032 CG012 CH022 CJ002 
CP021 CP03I CP041 DD017 
DF037 DG047 EF037 EF077 
EX036 FD146 FD157 

4J035 AA03 BA06 CA022 LA03 
LB03 LB20 

5F033 RR03 RR21 SS22 XX25 

5F045 AB32 AB39 AF02 AF03 AF04 
E620 flA16 

5F058 AA04 AAIO A601 AB02 AB04 
AB05 ACIO AF04 AGOl BA07 
BA20 BBOl BB02 BB04 BB05 
BC02 BC20 BF25 BF46 BHOl 



